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Abstract In an epidemiological 
sample of children aged 6 to 17 a 
total of 1964 parents responded to 
the Child Behavior Check List 
(CBCL). A subgroup of 399 parents 
were interviewed with the Diagnos- 
tic Interview Schedule for Children 
(DISC). The mean syndrome scale 
scores in the various sex/age groups 
were in the lower range of several 
international studies using the 
CBCL. Effect analyses revealed sex 
to be more important than national- 
ity (indigenous vs. immigrant) and 
age. All effects had to be considered 
as being small. Convergence be- 
tween syndrome scales of the 
CBCL and interview-derived DSM- 
III-R diagnoses was good for three 
major groups of disorders. 
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Introduction 
With his empirically based approach to assessment and 
taxonomy Achenbach as developed various instruments 
for the study of behavioral and emotional problems in 
children, adolescents, and even in young adults. The 
Child Behavior Checklist (CBCL), Teacher's Report 
Form (TRF), Youth Self-Report (YSR), and Young 
Adult Self-Report (YASR) (1-4) are widely used in re- 
search on psychopathology in the respective age 
groups. According to the bibliography by Brown and 
Achenbach (6), these instruments were used in more 
than a thousand studies with various clinical groups as 
well as in a considerable number of epidemiological pro- 
jects. By 1991, the CBCL had been translated into 33 lan- 
guages and used in 16 different cultures (2). The various 
cross-cultural comparisons of the CBCL (for a review see 
(18)) began with American and Dutch children. In the re- 
cent past, further eports on the CBCL from various Eu- 
ropean studies in Belgium (12), France (15), Germany 
(8), Greece (17), and Iceland (11) were published. The 
present contribution adds further data to these European 
studies by reporting findings from a Swiss epidemiologi- 
cal study that was recently performed in the Canton of 
Zurich, which is the most densely populated canton of 
Switzerland. In this paper we will provide data on the var- 
ious syndromes of behavioral and emotional problems as 
assessed by the CBCL, the effects of sex, age, and nation- 
ality on syndrome scores, and the convergence of the syn- 
dromes with psychiatric diagnoses. 
Method 
Samples 
The Zurich Epidemiological Study of Child and Adoles- 
cent Psychopathology (ZESCAP) is based on a sample of 
N=1964 pupils living in the Canton of Zurich, Switzer- 
land who attended the first to ninth grade in various 
types of schools during 1994. Because of relatively late 
entry into school in Switzerland at the age of seven, the 
nine grades cover the age range from 7 to 16 years. How- 
ever, there were also a few pupils aged 6 or 17. The co- 
hort was a stratified randomized sample representing the 
twelve counties of the canton, the school grades, and all 
types of school, including schools for special education, 
primary schools, and secondary schools. 
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The design intended to investigate 1500 pupils. Taking 
an incomplete participation rate into account, over-sam- 
pling was performed. Therefore, based on 158 schools, 
2831 parents were contacted. A total of 2243 (79.2%) 
of the parents were willing to participate in the study. 
The sample was reduced by 200 parents due to the fol- 
lowing reasons: wrong stratum of schools (N=51), de- 
layed or missing return of the questionnaire (N= 118), 
and more than 10% missing items in the questionnaire 
(N=31). In this sample of 2043 participants the distribu- 
tion of students across the various type of schools (i.e., 
primary schools, secondary schools, and schools for spe- 
cial education) was not yet representative in accordance 
with official census data. Thus, further N=79 subjects 
had to be randomly excluded. After adapting for the var- 
ious school strata, a final number of 1964 parents re- 
mained in the sample. The latter had 1015 boys and 
949 girls in the study. Statistical comparisons with offi- 
cial census data revealed that the final sample was repre- 
sentative for sex, the twelve counties, and the proportion 
of urban vs. rural ]place of residence. There were 269 im- 
migrant parents in the sample. This sample proportion 
(13.7%), however, is significantly (Chi2=85.6, df=l,  
p<0.001) less than the total proportion (22.4%) in the 
population, according to official census data. The rea- 
sons for this low completion rate are unclear. It was defi- 
nitely not due to language problems, because both the let- 
ter that introduced the study and the questionnaire were 
written in the respondents' native language. The follow- 
ing translations of the CBCL were used: Albanian, Eng- 
lish, French, Greek, Italian, Portuguese, Serbo-Croatian, 
Spanish, and Turkish. 
P~c~u~ 
Using a two-stage procedure, parents were asked to re- 
spond to the behavior problems ection of the CBCL in 
the screening phase. The questionnaires were distributed 
via the teachers and sent back to the authors by mail. 
Various screens derived from the CBCL, the YSR, and 
further questionnaires for preadolescents and adoles- 
cents were applied in the ZESCAP (for a full descrip- 
tion of details see (16)). Multiple successive screening 
resulted in 577 pupils (29.4% of the screened sample) 
who were screen positive. There were a total of 705 pu- 
pils for Stage 2 interviews with the parents, including a 
randomized control group of a further 128 pupils. How- 
ever, only 399 parents (56.6% response rate) were will- 
ing to participate in the interviews. These parents were 
interviewed at a mean interval of eight months after the 
screening by a member of a team of 10 undergraduate 
clinical psychology students who were 'blind' to the 
'subjects' screening scores. The Diagnostic Interview 
Schedule for Children (DISC 2.3) (14) was performed 
with the help of notebook computers and newly devel- 
oped software. The interviewers were trained for both 
the clinical content and the technical procedures of the 
program, which was developed by our group. The algo- 
rithm of the program permitted the derivation of DSM- 
III-R diagnoses. In light of the fact that the interview 
was fully standardized and that the diagnoses were cal- 
culated according to an algorithm, it was felt that no ad- 
ditional reliability checks were warranted. 
Results 
Syndrome scores and effect analyses 
The means and standard deviations for the eight syn- 
drome scales, the second-order scales of internalizing 
and externalizing problems, and the total problem score 
are given in Table 1 where the two sexes and the two 
particular age groups, as documented in the manual of 
the CBCL (2), i.e., 6-11 and 12-17 years, are also con- 
sidered. Based on multivariate analysis of variance 
(MANOVA) for the eight primary scales and univariate 
analyses of variance (ANOVA) for the second-order 
scales and the total problem score, there are several sig- 
nificant age/sex effects. 
The score for somatic complaints was higher among 
older girls than in the other three subsamples. The two 
groups of male subjects had higher scores on both the at- 
tention problems and the delinquent behavior scales than 
the two groups of female subjects. Younger boys had 
higher scores on the aggressive behavior scale than the 
other three subsamples. This is also true for the externa- 
lizing scale where an additional contrast between higher 
score for older boys as compared to younger girls is no- 
ticeable. On the total problem score, younger boys scored 
higher than the two subsamples of female subjects. 
In addition to the reported MANOVA and ANOVAs, 
separate analyses of covariance (ANCOVAs) were per- 
formed on the eight syndrome scales, the two second-or- 
der scales, and the total problem score in order to sepa- 
rately estimate the amount of variance xplained by sex 
and age and, in addition, to control for nationality. Be- 
cause of limited space, we do not report the same type 
of analyses for the specific problem items. In each 
ANCOVA, children were divided according to three inde- 
pendent variables: the two sexes, age, and nationality. 
The latter variable was treated as a covariate; Swiss and 
immigrant children were compared. In order to allow 
comparisons with similar analyses for other studies, the 
ANCOVAs were performed separately for the subsam- 
ples of the 6 to 11 year-olds and the 12 to 17 year-olds. 
In these analyses, age was classified by years with the 
six and seven year-olds and the 16 and 17 year-olds each 
combined into one group because of small subsample 
sizes. 
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Table 1 CBCL scores for various sex and age groups 
A B C D 
Boys 6-11 years Gifts 6-11 years Boys 12-17 years Girls 12-17 years 
(N = 557) (N = 503) (N = 457) (N = 447) 
Mean SD Mean SD Mean SD Mean SD F p 
Withdrawn 1.8 2.0 1.7 1.9 2,1 2.3 2.0 2.3 2.2 n.s. 
Somatic Complaints 0.9 1.2 1.0 1.4 1.0 1.3 1.4 1.7 10.5 <0.001 (D>A,B,C) 
Anxious/Depressed 2.8 3.1 2.9 3.3 2,8 2.8 2.7 3.4 0.2 n.s. 
Social Problems 1.3 1.9 0.5 0.3 1.3 1.8 1.1 1.8 3.5 <0.02 (n.s.) 
Thought Problems 0.5 1.0 0.3 0.9 0,4 0.9 0.5 1.2 3.1 <0.05 (n.s.) 
Attention Problems 2.9 3.0 2.0 2.4 3.0 3.1 2.3 , 2.7 16.1 <0.01 (A,C>B,D) 
Delinquent Behavior 1.6 1.8 1.0 1.4 1,6 1.8 1.4 2.0 14.3 <0.001 (A,C,D>B) 
Aggressive Behavior 6.5 5.4 4.8 4.3 5.3 4.8 4.5 4.4 17.6 <0.001 (A>B,C,D) 
Internalizing 5.5 5.3 5.7 5.5 5.9 5.2 6.0 6.5 0.9 n.s. 
Externalizing 8.1 6.8 5.8 5.3 6.9 6.2 5.9 5.9 16.1 <0.001 (A>B,C,D; C>B) 
Total Problems 21.1 16.3 17.9 14.2 19.7 15.1 18.0 t6.5 5.1 >0.01 (A>B,D) 
MANOVA for eight primary scales: Wilks Lambda=0.88, F= 10.2, df=24/5665, p<0.001; n.s.=no significant contrasts (Scheff6 Test) 
Table 2 Percentage of variance accounted for by significant effects 
of sex, age and n~ionalityin 6-11 year olds 
Scale Main Effects Covariate 
Nationality 
Sex Age 
Withdrawn 
Somatic Complaints 1 (F, °) 
Anxious/Depressed 
Social Problems 0.4 (M, °) 
Thought Problems 0.4 (M, °) 
Attention Problems 3 (M, *) 
Delinquent Behavior 3 (M, *) 
Aggressive Behavior 3 (M, *) 
Intemalizing 
Externalizing 3 (M, *) 
Total Problems 1 (M, *) 
1 (CH, +) 
1 (O, +) 0.4 (IM, °) 
1 (O, °) 0.4 (IM, °) 
1 (0, +) 1 (IM, +) 
F--Gifts scored higher; M=Boys scored higher; O=Older subjects 
(>=9 years) scored higher; CH=Swiss scored higher; IM=Immi- 
grants scored higher 
*p<0.001, +p<0.01, °p<0.05 
Table 2 displays the findings for the younger subsam- 
ple. Here, sex turns out to be the most important factor. 
With the exception of 'somatic omplaints', where girls 
scored higher, there is clear evidence that the boys 
scored higher on various syndrome scales, i.e., 'social 
problems', 'thought problems', 'attention problems', 
'delinquent behavior', and 'aggressive behavior'. Older 
children among the 6 to 11 year-olds had higher scores 
on the scales measuring 'social problems', 'attention 
problems', and 'delinquent behavior'. Swiss children 
scored higher on 'somatic complaints', whereas immi- 
grant children showed more 'social problems', 'atten- 
tion problems', and 'delinquent behavior'. However, ac- 
cording to Cohen's (7) criteria for ANCOVAs, all effects 
must be considered as being small (1 to 5.9% of vari- 
ance). This applies also to the older age group of 12 to 
17 year-olds for whom sex effects were significant. Only 
one percent of variance was accounted for by sex for 'so- 
matic complaints' (higher score for girls), 'attention prob- 
lems', 'aggressive behavior', and 'externalizing disor- 
ders' (higher scores for boys on the latter three scales). 
Convergence of CBCL findings with diagnoses 
The convergence between CBCL scores and DISC-de- 
rived DSM-III-R diagnoses is shown in Table 3. Only 
four diagnoses had sufficient sample sizes for these ana- 
lyses: children without any disorder, those with anxiety 
disorders, those with ADHD, and those with the comor- 
bid diagnosis of anxiety disorders and ADHD, resulting 
in a total of N=375 children with data suitable for ana- 
lyses. As the table shows, the CBCL allowed a highly 
significant discrimination among these four groups. 
Fig. 1 displays the four profiles on the basis of stan- 
dardized T-scores of the total epidemiological sample. 
Apparently, the profile of the group with no diagnosis 
comes very close to the ideal mean population orm of 
50 on the T-scale. The profile of the anxiety disorders 
group shows the expected peak on the anxious/de- 
pressed scale and a good differentiation from the other 
profiles. The ADHD group again has the expected first 
peak on the attention problem scale and a second peak 
on the aggressive behavior scale. Finally, the comorbid 
group of anxiety disorders and ADHD shares many 
similarities with the two profiles of the two monodiag- 
nostic groups inasmuch as almost all characteristics of 
the two groups are incorporated: it is indistinguishable 
from the anxiety group profile on the first three CBCL 
scales and indistinguishable from the ADHD group as 
regards the social problems scale and the last three 
CBCL scales assessing attention problems, delinquent 
behavior, and aggressive behavior. The only characteris- 
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Table 3 Convergence between CBCL syndrome scores an diagnoses 
A B C D 
No diagnosis Anxiety disorder Attention deficit Anxiety disorder 
hyperactivity and Attention 
disorder deficit disorder 
(N = 272) (N = 56) (N = 35) (N = 12) 
Mean SD Mean SD Mean SD Mean SD F 
Withdrawn 2.37 2.49 4.23 2.98 3.15 1.91 3.42 2.07 9.04 
Somatic Complaints 1.28 1.48 2.27 2.31 1.80 2.16 2.33 1.72 6.53 
Anxious/Depressed 3.78 3.50 7.61 4.38 5.40 2.87 7.34 3.56 20.51 
Social Problems 1.64 2.01 2.21 1.85 3.46 3.02 3.92 3.14 11.25 
Thought Problems 0.57 1.06 1.24 1.52 0.98 1.12 2.75 2.42 16.19 
Attention Problems 3.51 3.07 5.22 .2.73 8.14 3.23 8.76 3.42 34.76 
Delinquent Behavior 1.83 2.07 2.45 2.33 3.94 2.46 3.75 3.11 12.13 
Aggressive Behavior 6.36 5.21 8.67 5.66 13.93 5.81 13.71 6.49 26.67 
Internalizing 7.44 6.28 14.11 8.05 10.35 4.98 13.09 5.45 19.01 
Externalizing 8.20 6.73 11.12 7.39 17.87 7.57 17.46 9.42 25.52 
Total Problems 24.13 16.40 38.18 17.53 44.56 14.36 51.74 19.69 31.36 
<0.001 (B>A) 
<0.001 (B>A) 
<0.001 (B,D>A;B>C) 
<0.001 (C,D>A) 
<0.001 (D>A,B,C;B>A) 
<0.001 (B,C,D>A;C,D>B) 
<0.001 (C,D>A;C>B) 
<0.001 (B,C,D>A;C,D>B) 
<0.001 (B,D>A) 
<0.001 (B,C,D>A;C,D>B) 
<0.001 (B,C,D>A) 
MANOVA for eight primary scales: Wilks Lambda 0.60, F=8.39, df--24/1033, p<0.001 
Fig. 1 CBCL profiles of four 
groups 
64 
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Withdrawn Somatic Anxiousf Social Thought Attention Delinquent Aggressive 
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A ADHD 
• Anxiet~ADHD 
tic of  this group that is clearly different from all other 
profiles is the peak on the thought problem scale. 
Discuss ion  
The present report, which is based on an epidemiologi- 
cal sample from Switzerland, adds to various cross-cul- 
tural applications of  the CBCL that have been made in 
the recent past. In their review, Verhulst and Achenbach 
(18) concluded that cross-cultural comparisons have 
yielded relatively small differences in problem rates as 
assessed by the CBCL. As shown in Table 4, when 
comparing our own findings to some recent results 
coming from studies with a similar age range and from 
various countries with similar socioeconomic ondi- 
tions, we find the mean total problem scores of  our 
own sample always in the lower range of the distribu- 
tion for all sex/age groups, whereas the US-American 
samples always score significantly higher. Although the 
absolute degree of the differences is relatively small, 
this certainly supports the idea of  national standardiza- 
tion of  the CBCL in the various countries. This has 
also been accomplished for our own data because of the 
representative character of  our sample. It has to be ad- 
mitted that our definite completion rate was slightly 
lower than in some of the other countries. This may 
have also contributed to the differences in means. 
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Table 4 Cross-cultural comparison of CBCL total problem scores 
This Study Germany The Nether- USA Israel (1L) 
(D) lands (NL) 
(N= 1964) (N= 1969) (N= 1698) (N=2368) (N= 1121) 
Boys 6-11 years 
N 558 373 454 581 300 
Mean 21.1 22.4 23.2 24.3 21.5 
SD 16.3 15.0 17.3 15.6 13.9 
Girls 6-11 years 
N 502 384 486 619 300 
Mean 17.9 19.2 20.5 23.1 20.0 
SD 14.2 13.8 15.2 15.5 15.0 
Boys 12-17 years 
N 457 623 370 564 262 
Mean 19.7 19.9 18.6 22.5 20.3 
SD 15.1 15.0 15.3 17.0 16.4 
Girls 12~17 years 
N 447 589 388 604 259 
Mean 18.0 20.6 17.0 22.0 18.5 
SD 16.5 15.9 14.9 17.7 15.3 
D=Remschmidt & Walter (1990); NL=Verhulst et al. (1985); 
USA=Achenbach (1991) (4-18 year-olds); IL=Zilber et al. (1994) 
(6-16 year-olds) 
Boys 6-11 y.: CH, IL<USA 
Girls 6-11 y.: CH<NL<USA and D, IL<USA 
Boys 12-17y.: CH, D, NL<USA 
Girls 12-17 y.: CH, NL<D, USA and IL<USA (p<0.01) 
Our effect analyses are mainly in accordance with 
the conclusions in the review by Verhulst and Achen- 
bach (18). They noted sex-linked ifferences for the so- 
matic compliant and the attention problem syndromes 
in at least five of the six cross-cultural comparisons 
they performed. These two differences were replicated 
by the present study. In addition, further significant sex 
effects were found for social problems, thought prob- 
lems, delinquent and aggressive behavior where, in 
each instance, boys had higher scores. However, as is 
also shown in other analyses, the effects explained by 
sex in general had to be considered as being small. 
In contrast o no consistent age effects on the syn- 
drome scales, as stated in the review by Verhulst and 
Achenbach (18), we found significant but small effects 
for social problems, attention problems, and delinquent 
behavior only in the group of children aged 6 to 11 
years. Furthermore, the comparison of a relatively small 
group of immigrant and indigenous children showed 
significant hough small effects of nationality. Unfortu- 
nately, the relatively small sample size and the cultural 
heterogeneity of our immigrant group did not allow a 
comparison with other samples in which data were col- 
lected in the respective home country. Comparisons of 
this type could attempt o clarify whether or not immi- 
grant children have CBCL scores that are more similar 
to those of children living in the host country or to 
those in their country of origin. Such studies could also 
contribute to answering the question of the cultural in- 
fluence on parental perception of deviant child behav- 
ior. In any case, our data on the effects of nationality 
substantiate o some extent he concern of other authors 
with the difficulties of interpreting data obtained from 
culturally and ethnically diverse samples (9). 
Finally, our test of convergence between the dimen- 
sional approach of the CBCL and the categorial 
approach of DSM-III-R-based diagnoses resulted in sat- 
isfactory differentiation of a group of children with 
either anxiety disorders or ADHD, or with a combina- 
tion of these two diagnoses. This adds to previous tud- 
ies in which similar findings were obtained for ADHD 
children with and without comorbidity (5) and for chil- 
dren with conduct disorders (10). Thus, there is evi- 
dence from various studies in support of the validity of 
the core syndromes assessed with the CBCL. 
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